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(57) ABSTRACT

The mvention relates to a medical 1njection device having
polymeric housing. The housing comprises a moulded outer
housing element and a moulded ring-shaped unitary ele-
ment. The ring-shaped unitary element carries a pointer and
a thread segment 1n predetermined and correlated positions.
The pointer points to indicia on a scale drum and the thread
segments guides the scale drum. The outer housing element
1s moulded over the unitary element to form one single
component.
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HOUSING FOR A MEDICAL INJECTION
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS 5

This application 1s a 35 U.S.C. § 371 National Stage
application of International Application PCT/EP2014/

075811 (published as WO 2015/082303), filed Nov. 27,
2014, which claims priority to European Patent Application

13195783.9, filed Dec. 5, 2013.
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THE TECHNICAL FIELD OF THE INVENTION

The 1invention relates to an 1njection device for 1injecting
set doses of a liquid drug and more precisely to a housing for 15
such injection device moulded from a polymeric material.
The invention especially refers to such housing produced by
an insert moulding method e.g. 2K moulding.

DESCRIPTION OF RELATED ART 20

An 1njection device usually has a housing storing a
cartridge containing the liquid drug to be injected. The liqud
drug 1s pressed out from the cartridge through an 1njection
needle by moving a plunger forward inside the cartridge.
This forward movement 1s usually done by a piston rod
abutting the plunger which piston rod 1s moved axially
forward by a drive mechanism. The housing 1s usually made
from one or more polymeric components which are usually
injection moulded.

An example of such injection device 1s disclosed in WO

09/38554 (reference 1s especially made to the FIGS. 15-17,
which depicts an injection pen currently sold by Novo
Nordisk A/S under the trade name Flexpen®). The proximal
housing component 1s internally provided with a thread
which guides a scale drum. The scale drum has a corre- 35
sponding thread such that the scale drum moves helically out
from the housing during rotation. Indicia indicating the
various doses a user can select are printed on the scale drum
and moves past a window in the housing during rotation.
Usually a pointer pointing to the relevant indicia 1s printed 40
on an external surface of the housing. However, the mould-
ing of internal threads is rather complicated and moulding
always 1mnvolves certain tolerances. Further, the printing also
has tolerances. As a result of these tolerances a number of
injection devices are missing a correct alignment between 45
the indicia on the scale drum and the pointer printed on the
housing.

In EP 1,603,610 the thread in the housing guiding the
scale drum 1s formed only as a segment of a thread, however,
the pointer 1s still printed on the housing. 50

An example of a moulding method 1n which a first part 1s
moulded where after a second mould 1s moulded over the
first part 1s disclosed 1n US 2005/0241112. Here an 1indicator
clement for a polymeric knob 1s moulded separately where
after 1t 1s placed 1n a second cavity. This 1s followed by a 55
second mould performed 1n a second cavity to partly cover
the indicator element. This technique 1s commonly recog-
nized as insert moulding.

A similar moulding technique 1s 2K moulding where the
first part and the second part are moulded 1n the same cavity 60
through different 1njections points 1n a sequential process,
often using different polymers.

25
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DESCRIPTION OF THE INVENTION

63
It 1s thus an object of the present mvention to provide an
injection device having an improved housing in which the

2

correlation between the indicia on the scale drum and the
indicator on the housing 1s improved.

The mvention 1s defined in claim 1. Accordingly in one
aspect the present invention relates to an 1njection device
comprising a polymeric housing. The housing guides a scale
drum at least during dose setting such that indicia printed on
a rotatable scale drum becomes visible in a window 1n the
housing. Further, a pointer pointing to indicia on the scale
drum 1s provided.

According to the invention, the polymeric housing of the
injection device comprises the following two parts:

a moulded outer housing element, and

a moulded ring-shaped unitary element carrying a pointer

and a thread segment.

The outer housing element 1s moulded over the ring-
shaped unitary element to form one single component
referred to as the housing. The ring-shaped umitary element
1s moulded prior to moulding the outer housing element and
1s preferably moulded eitther 1n another cavity or 1n the same
cavity using a 2K moulding technique. The outer housing
clement 1s thus moulded over the unitary element.

The ring-shaped unmitary element carries both the pointer
and the thread segment guiding the scale drum and the
position of the thread segment and the pointer are predeter-
mined and interrelated. In this way the correlation between
the pointer and the indicia on the scale drum can be
optimized since the alignment between the pointer and the
thread segment guiding the scale drum can be set more
accurate. The narrow connection between the pointer and the
scale drum (via the thread) will ensure a more precise link
between the pointer and the scale drum indicia.

The thread segment protrudes mwardly from an inner
surface of the ring-shaped unitary element ring and the
pointer protrudes outwardly from an outer surface of the
ring-shaped unitary element. The outer housing 1s moulded
over the ring-shaped unitary element leaving at least a part,
and preferably the outer surface, of the protruding pointer
visible for user.

The moulded outer housing element comprises a window,
¢.g. formed as an opening and the pointer preferably points
towards the window such that the protruding pointer directly
abuts the window frame. The protruding pointer preferably
makes up a part of the window frame and directly abuts with
the scale drum, such no element 1s present between part of
the protruding pointer and the scale drum. A user 1s then able
to view the indicia on the scale drum through the window
and the pointer points directly to the relevant indicia.

The upper surface of the pointer 1s usually aligned with
the outer surface of the outer housing element and the lower
surface of the pointer 1s aligned with the inner surface of the
outer housing element and lies close to the outer surface of
the scale drum 1n order to provide an optimal contrast.

The nng-shaped umitary eclement and especially the
pointer 1s preferably optical different from the outer surface
of the outer housing element such that a user can quickly
identify which part 1s the pointer and which part 1s the
housing. In order to further enhance the contrast, the outer
housing element and the ring-shaped unitary element can be
moulded from different polymeric materials and/or have
different colours.

The fimished housing 1s usually the outer shell of an
injection device; however, the housing could also form only
part of the outer shell e.g. by being attached to a cartridge-
holder carrying the cartridge containing the liquid drug. In
an alternative the moulded housing can be surrounded by a
thin metal sheet which 1s then the outer shell.
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The scale drum can be any kind of rotatable and axially
moving scale drum, the scale drum 1s preferably provided
with an external helical groove or thread such that the
resulting movement 1s helical. In WO 99/38554, the scale
drum rotates out from the housing during dose setting.
However, in the new generation of spring-driven automatic
injection devices as e.g. known from EP 1,909,871, the scale
drum moves within the boundaries of the housing both
during dose setting and during dose ejection.

The present invention further relates to a method for
moulding the polymeric housing of the injection device. The
method comprises the steps of:

(1) moulding a ring-shaped unitary element having an
outer surface supporting a pointer and an 1nner surface
supporting a thread segment, and

(11) moulding an outer housing element over the unitary
clement.

The ring-shaped unitary element 1s moulded prior to
moulding the outer housing element and the outer housing
clement and the unitary element are preferably but not
necessarlly moulded from different polymeric maternals. A
preferred moulding technique 1s 2K moulding 1n which the
unitary element and the outer housing element 1s moulded in
the same cavity using two different injection points. The two
moulds are preferably injected sequentially into the cavity.

Further, the outer housing element and the ring-shaped
unitary element have different colours.

The present invention thus relate to a medical imjection
device and preferably to a pen-shaped injection device. The
housing of the injection pen preferably has an oblong shape
and a circular cross-section and the outer housing element
can either form the housing in 1its entirety or the outer
housing can form a part of a larger housing. The 1njection
pen can either be a pre-filled injection device or a durable
injection device and in eitther case it can be a manual driven
injection pen or an automatic jection pen.

DEFINITIONS

An “mjection pen” 1s typically an injection apparatus
having an oblong or elongated shape somewhat like a
fountain pen for writing. Although such pens usually have a
tubular cross-section, they could easily have a diflerent
cross-section such as triangular, rectangular or square or any
variation around these geometries.

As used herein, the term “drug” 1s meant to encompass
any drug-containing flowable medicine capable of being
passed through a delivery means such as a hollow needle in
a controlled manner, such as a liquid, solution, gel or fine
suspension. Representative drugs includes pharmaceuticals
such as peptides, proteins (e.g. mnsulin, insulin analogues and
C-peptide), and hormones, biologically derived or active
agents, hormonal and gene based agents, nutritional formu-
las and other substances 1n both solid (dispensed) or liquid
form.

“Scale drum” 1s meant to be a cylinder shaped element
carrying indicia indicating the size of the selected dose to the
user of the imjection pen. The cylinder shaped element
making up the scale drum can be either solid or hollow.
“Indicia” 1s meant to incorporate any kind of printing or
otherwise provided symbols e.g. engraved or adhered sym-
bols. These symbols are preferably, but not exclusively,
Arabian numbers from “0” to “9”. In a traditional 1njection
pen configuration the indicia 1s viewable through a window
provided in the housing.
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“Cartridge” 1s the term used to describe the container
containing the drug. Cartridges are usually made from glass
but could also be moulded from any suitable polymer.

By the term “Pre-filled” injection device 1s meant an
injection device 1 which the cartridge containing the liquid
drug 1s permanently embedded 1n the injection device such
that 1t cannot be removed without permanent destruction of
the 1njection device. Once the pre-filled amount of Liquid
drug 1n the cartridge 1s used, the user normally discards the
entire injection device. This 1s 1n opposition to a “Durable”
injection device in which the user can himself change the
cartridge contaiming the liquid drug whenever it 1s empty.
Pre-filled imjection devices are usually sold in packages
containing more than one imnjection device whereas durable
injection devices are usually sold one at a time. When using
pre-filled 1njection devices an average user might require as
many as 50 to 100 mjection devices per year whereas when
using durable mnjection devices one single mnjection device
could last for several years, however, the average user would
require 50 to 100 new cartridges per vyear.

Using the term “Automatic” in conjunction with 1injection
device means that, the injection device 1s able to perform the
injection without the user of the injection device delivering
the force needed to expel the drug during dosing. The force
1s typically delivered—automatically—by an electric motor
or by a spring drive. The spring for the spring drive is
usually strained by the user during dose setting, however,
such springs are usually prestrained 1n order to avoid prob-
lems of delivering very small doses. Alternatively, the spring
can be fully preloaded by the manufacturer with a preload
suilicient to empty the entire drug cartridge though a number
of doses. Typically, the user activates a latch mechanism e.g.
in the form of a button on, ¢.g. on the proximal end, of the
injection device to release—fully or partially—the force
accumulated 1n the spring when carrying out the injection.

Further the term “injection needle” defines a piercing
member adapted to penetrate the skin of a subject for the
purpose of delivering or removing a liquid. For many pen
systems, the needle cannula of the injection needle com-
prises a front part for penetrating the skin of the user and a
back part for penetrating the septum of the cartridge thus
creating a liqud flow between the interior of the cartridge
and the subcutaneous layer of the user.

All references, including publications, patent applica-
tions, and patents, cited herein are incorporated by reference
in their entirety and to the same extent as i1f each reference
were individually and specifically indicated to be incorpo-
rated by reference and were set forth 1n 1ts entirety herein.

All headings and sub-headings are used herein for con-
venience only and should not be constructed as limiting the
invention 1 any way.

The use of any and all examples, or exemplary language
(e.g. such as) provided herein, 1s intended merely to better
illuminate the invention and does not pose a limitation on the
scope of the mvention unless otherwise claimed. No lan-
guage 1n the specification should be construed as indicating
any non-claimed element as essential to the practice of the
invention. The citation and incorporation of patent docu-
ments herein 1s done for convenience only and does not
reflect any view of the validity, patentability, and/or enforce-
ability of such patent documents.

This mvention includes all modifications and equivalents
of the subject matter recited in the claims appended hereto

as permitted by applicable law.

BRIEF DESCRIPTION OF THE DRAWINGS

The mvention will be explained more fully below 1n
connection with a preferred embodiment and with reference
to the drawings 1n which:
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FIG. 1 show a perspective cut-open view of the interior of
the housing according to the invention.

FI1G. 2 show the housing according to FIG. 1 viewed from
a different angle.

FIG. 3 show a perspective view of the unitary element.

FIG. 4 show a perspective view of the housing viewed
from outside the housing.

FIG. 5 show perspective view of the scale drum.

The figures are schematic and simplified for clarity, and
they just show details, which are essential to the understand-
ing of the invention, while other details are left out.
Throughout, the same reference numerals are used for
identical or corresponding parts.

DETAILED DESCRIPTION OF EMBODIMENT

When 1 the following terms as “upper” and “lower”,
“right” and “left”, “horizontal” and “vertical”, “clockwise”
and “counter clockwise” or similar relative expressions are
used, these only refer to the appended figures and not to an
actual situation of use. The shown figures are schematic
representations for which reason the configuration of the
different structures as well as there relative dimensions are
intended to serve illustrative purposes only.

In that context it may be convement to define that the term
“distal end” 1n the appended figures 1s meant to refer to the
end of the housing element to which the cartridge-holder 1s
attached, whereas the term “proximal end” 1s meant to refer
to the opposite end pointing away from the cartridge-holder
and usually carrying the dose dial button.

In FIG. 1 the outer housing element 1s numbered “10” and
the unitary element 1s numbered “20”.

The outer housing element 10 1s moulded over the unitary
clement 20 and comprises a window 11 through which a user
can view a non-shown scale drum. Proximally the outer
housing element 10 1s provided with a non-shown dose
setting button which a user usually rotates to set a dose.
Distally the housing element 10 1s provided with a circular
ridge 12 which secures a non-shown cartridge-holder.
Together the outer housing element 10 and the cartridge-
holder make up the housing of an injection device which e.g.
could be a pre-filled 1njection device 1.e. an 1njection device
wherein the cartridge-holder 1s permanently attached to the
housing element 10.

When setting a dose, the user rotates the non-shown dose
setting button which causes the scale drum 15 to rotate. The
scale drum 15 1s externally provided with a helical groove or
thread 16 which 1s guided on the thread segment 22 such that
the scale drum 15 move in a helical movement whereby
indicia printed in a helical row on the outer surface of the
scale drum 13 pass by the window 11 in the outer housing
clement 10 thus indicating the size of the set dose.

The unitary element 20 1s depicted 1n details in FIG. 3.
The element 20 1s ring-shaped and comprises the ring 21, a
thread segment 22 provided internally on the ring 21 and a
pointer 25.

The pointer 25 protrude a distance above the outer surface
23 of the ring 21, a distance that makes the outer surface 26
of the pointer 25 to be aligned with the outer surface 13 of
the outer housing element 10. Further, the thread segment 22
protrudes beyond the mnner surface 24 of the ring 21 thus
making 1t possible for the thread segment 22 to engage the
female part of a similar thread 1n a non-shown scale drum
carrying the indicia indicating the size of the set dose. The
inner surface 27 of the pointer 235 1s aligned with the 1mner
surface 24 of the ring 21 and again with the iner surface 14
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6

of the outer housing element 10. Further, the pointer 25 has
a sloping part 28 pomnting towards the window 11 of the
housing element 10.

The unitary element 20 1s first moulded with the pointer
25 and the thread segment 22 in an interrelated and prede-
termined position, There after the outer housing element 10
1s moulded over the unitary element 20. The moulding can
be performed as an insert moulding where the unitary
clement 20 1s moulded 1n a separate cavity or it can be
performed as a 2K moulding where the unitary element 20
and the outer housing element 10 1s moulded 1n the same
cavity using different injection points.

In the perspective view 1n FIG. 4 1t 1s shown that the outer
surface 26 of the pointer 25 1s fully aligned with the outer
surface 13 of the housing element 10 after the moulding thus
leaving the outer surface 26 of the pointer 25 visible to a
user. The scale drum 15 depicted 1n FIG. 5 1s guided on the
thread segment 22 via the external groove 16 and the inner
surface 27 of the pointer 23 lies very close to the scale drum
15 which provides an extremely fine contrast which can be
further enhanced by using different colours of polymers 1n
the moulding process.

Some preferred embodiments have been shown in the
foregoing, but 1t should be stressed that the invention 1s not
limited to these, but may be embodied 1n other ways within
the subject matter defined in the following claims.

The mnvention claimed 1s:
1. A method for moulding a polymeric housing for a
medical ijection device comprising:
providing a polymeric housing rotatably guiding an axi-
ally movable scale drum during dose setting and which
the axially movable scale drum having an external
helical groove carries indicia viewable through a win-
dow provided in the housing, and
a pointer pointing to the indicia viewable through the
window thereby indicating the size of the set dose,
wherein the polymeric housing comprises:
a moulded outer housing element, and
a moulded ring-shaped unitary element comprising at
least a portion interior of the outer housing element
and moulded prior to moulding the outer housing
clement, the moulded ring-shaped unitary element
moulded with the pointer for indicating the size of a
set dose and moulded with a thread segment for
guiding the axially movable scale drum wherein the
pointer and the thread segment are moulded in an
interrelated and predetermined position,
wherein the ring-shaped unitary element comprises an
inner surface from which the thread segment protrudes
inwardly to engage the helical groove of the axially
movable scale drum and an outer surface from which
the pointer protrudes outwardly, and wherein,
the moulded outer housing element 1s 1njection moulded
over the ring-shaped unitary element leaving at least a
part of protruding pointer visible,
wherein an outer surface of protruding pointer 1s aligned
with an outer surface of the housing element and
protruding pointer forms part of the window provided
in the housing, and
wherein the outer housing element and the unitary ele-
ment have different colours,
wherein the method comprises the steps of:
moulding a ring-shaped umtary element having an
outer surface from which the pointer protrudes out-
wardly and an inner surface from which surface the
thread segment protrudes iwardly,
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moulding an outer housing element over the unitary
element, and
wherein the umitary element 1s moulded prior to mould-
ing the outer housing.
2. The method for moulding a polymeric housing accord- 5
ing to claim 1, wherein the outer housing element and the
unitary element are moulded from different polymeric mate-

rials.
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